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Experimental 

Crystal data 

C 25 H 19 C1N 2 0 5 S 
M, = 494.93 
Triclinic, PI 
a = 8.4658 (3) A 
b = 8.6643 (3) A 
c = 16.1126 (6) A 
a = 84.196 (2)° 
P = 87.768 (3)° 



Data collection 

Bruker Kappa APEXII 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.922, T m „ = 0.943 



Refinement 

R[F 2 > 2a(F 2 )] = 0.050 

wR(F 2 ) = 0.150 

S = 1.03 

6333 reflections 



Y = 79.541 (2)° 
V= 1156.01 (7) A 3 
Z = 2 

Mo Ka radiation 
fi = 0.30 mm -1 
T = 295 K 

0.28 x 0.24 x 0.20 mm 



25531 measured reflections 
6333 independent reflections 
4536 reflections with / > 2a(I) 
R iM = 0.029 



308 parameters 

H-atom parameters constrained 
Ap»ax = 0.49 e A~ 3 
A/) mi „ = -0.39 e A~ 3 



Key indicators: single-crystal X-ray study; T = 295 K; mean cr(C-C) = 0.003 A; 
R factor = 0.050; wR factor = 0.150; data-to-parameter ratio = 20.6. 

In the title compound, C2sH lg ClN 2 05S, the phenyl ring forms 
dihedral angles of 79.62 (12) and 80.02 (13)° with the indole 
ring system and the benzene ring, respectively. The nitro group 
is twisted at an angle of 22.39 (11)° with respect to the 
attached benzene ring. In the crystal, molecules assemble into 
double layers in the ab plane via C— H- • O interactions. 

Related literature 

For the biological activity of indole derivatives, see: Okabe & 
Adachi (1998); Srivastava et al. (2011). For related structures, 
see: Chakkaravarthi et al. (2008, 2010). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C10-H10-O1' 


0.93 


2.60 


3.327 (3) 


136 


C16-H16B-05" 


0.97 


2.37 


3.260 (3) 


152 


Symmetry codes: (i) x, y H 


-l.z;(ii)x- 


hl,y,z. 







Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 

The authors wish to acknowledge the SAIF, IIT Madras, for 
the data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK5271). 
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(f)-1 -[2-(4-Chloro-2-nitrostyryl)-1 -phenylsulfonyl-1 H-indol-3-yl]propan-1 -one 
M. Umadevi, V. Saravanan, R. Yamuna, A. K. Mohanakrishnan and G. Chakkaravarthi 

1. Introduction 

2. Experimental 

2.1. Synthesis and crystallization 

A solution of l-(2-(bromomethyl)-l-(phenylsulfonyl)-l//-indol-3-yl)propan-l-one (5 g, 12.3 1 mmol) and triphenyl- 
phosphine (3.5 g, 13.54 mmol) in dry THF (100 ml) was refluxed for 6 h. After consumption of the starting material, the 
solvent was removed under vacuum and the solid washed with diethyl ether to give the phosphonium salt. Then, the 
mixture of phosphonium salt (8 g, 11.97 mmol), 4-chloro-2-nitrobenzaldehyde (2.45 g, 13.17 mmol) and K 2 C0 3 (3.30 g, 
23.95 mmol) in DCM (70 ml) was stirred at room temperature for 24 h. After completion of the reaction (monitored by 
TLC), it was diluted using DCM (30 ml), washed with water (2 x 100 ml) and dried (Na 2 SC>4). Removal of solvent in 
vacuo followed by trituration of the crude product with MeOH (20 ml) afforded the title compound. 

2.2. Refinement 

Crystal data, data collection and structure refinement details are summarized in Table 1 . H atoms were positioned 
geometrically and refined using riding model, with C — H = (0.93-0.97) A and Ui SO (H) = 1.2-1. 5 U eq (C). Owing to poor 
agreement, the (00 1 ) reflection was omitted from the final cycles of refinement. 

3. Results and discussion 

In continuation of our studies on indole derivatives which are known to exhibit anti-microbial, anti-biotic, analgesic and 
anti-cancer activities (Okabe and Adachi, 1998; Srivastava et ah, 2011), we herewith report the crystal structure of the 
title compound (I). The geometric parameters of (I) (Fig. 1) are in close agreement with similar structures 
(Chakkaravarthi et ah, 2008; 2010). 

The phenyl ring makes the dihedral angle of 79.62 (12)° with the indole ring system. The phenyl ring (CI — C6) and the 
benzene ring (C20 — C25) are inclined at an angle of 80.02 (13)°. The nitro group is twisted at an angle of 22.39 (11)° 
with respect to the attached benzene ring (C20 — C25). The Nl atom is sp 2 hybridised as the bond angles around Nl atom 
sum 352.4°. Details of the C — H— O interactions are given in Table 2 - these lead to layers in the ab plane. 

Computing details 

Data collection: APEX2 (Broker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SA INT (Bruker, 2004); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of (I), with atom labels and 30% probability displacement ellipsoids for non-H atoms. 
(f)-1 -[2-(4-Chloro-2-nitrostyryl)-1 -pheny lsulfonyl-1 H-indol-3-yl]propan-1 -one 



Crystal data 

C 25 H 19 C1N 2 0 5 S 
Mr = 494.93_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.4658 (3) A 
b = 8.6643 (3) A 
e= 16.1126 (6) A 
a = 84.196 (2)° 
R = 87.768 (3)° 
y = 79.541 (2)° 
V= 1156.01 (7) A 3 

Data collection 

Broker Kappa APEXII 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co and tp scan 



Z=2 

P(000) = 512 

D x = 1.422 Mgrn" 3 

Mo radiation, 1 = 0.71073 A 

Cell parameters from 8917 reflections 

(9 = 2.5-28.4° 

^ = 0.30 mnr 1 

T=295 K 

Block, colourless 

0.28 x 0.24 x 0.20 mm 



Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.922, r max = 0.943 
25531 measured reflections 
6333 independent reflections 
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4536 reflections with / > 2er(I) 
R mt = 0.029 

^max 29.5 , 0 m [ n 2.4 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F> > l^F 2 )] = 0.050 

wRiF 1 )^ 0.150 

S = 1.03 

6333 reflections 

308 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Fractional atomic coordinates and isotropic or equi 





X 


y 


CI 


0.6620 (2) 


0.1560(2) 


C2 


0.7468 (3) 


0.1501 (4) 


H2 


0.8570 


0.1131 


C3 


0.6662 (4) 


0.1997 (5) 


H3 


0.7215 


0.1945 


C4 


0.5062 (4) 


0.2564 (4) 


H4 


0.4537 


0.2952 


C5 


0.4199(4) 


0.2573 (4) 


H5 


0.3093 


0.2923 


C6 


0.4985 (3) 


0.2060 (3) 


H6 


0.4420 


0.2053 


C7 


0.6425 (2) 


0.3393 (2) 


C8 


0.6569 (2) 


0.4934 (2) 


C9 


0.7938 (2) 


0.5131 (2) 


C10 


0.8617(3) 


0.6446 (2) 


H10 


0.8179 


0.7435 


Cll 


0.9950 (3) 


0.6244 (3) 


Hll 


1.0405 


0.7113 


C12 


1.0626 (3) 


0.4773 (3) 


H12 


1.1536 


0.4675 


C13 


0.9999 (3) 


0.3449 (3) 


H13 


1.0466 


0.2461 


C14 


0.8635 (2) 


0.3653 (2) 


C15 


0.5596 (2) 


0.6261 (2) 


C16 


0.5615 (3) 


0.6198 (3) 


H16A 


0.5066 


0.5359 


H16B 


0.6722 


0.5927 


C17 


0.4848 (4) 


0.7702 (3) 


H17A 


0.3710 


0.7884 


H17B 


0.5053 


0.7613 


H17C 


0.5291 


0.8566 


C18 


0.5229 (2) 


0.2611 (2) 



/J = -11->11 

I = -20^22 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F 2 ) + (0.0709P) 2 + 0.3517P] 

where P = (F 2 + 2F 2 )I?> 
(A/<7) max < 0.001 
A/w = 0.49 e A" 3 
Ay9 min = -0.39 e A" 3 

isotropic displacement parameters (A 2 ) 



z 




U- *IU 

*-mso ' ^ eq 


0.44142 


(11) 


0.0497 


(4) 


0.51342 


(14) 


0.0765 


(7) 


0.5140 




0.092* 




0.58429 


(16) 


0.0984 


(11) 


0.6336 




0.118* 




0.58242 


(17) 


0.0920 


(9) 


0.6298 




0.110* 




0.51124 


(19) 


0.0991 


(10) 


0.5115 




0.119* 




0.43989 


(15) 


0.0781 


(7) 


0.3916 




0.094* 




0.23941 


(10) 


0.0408 


(4) 


0.22907 


(10) 


0.0424 


(4) 


0.27424 


(11) 


0.0439 


(4) 


0.28430 


(14) 


0.0584 


(5) 


0.2589 




0.070* 




0.33266 


(18) 


0.0738 


(7) 


0.3412 




0.089* 




0.36883 


(18) 


0.0771 


(7) 


0.4008 




0.093* 




0.35916 


(15) 


0.0625 


(5) 


0.3836 




0.075* 




0.31128 


(11) 


0.0440 


(4) 


0.17657 


(12) 


0.0516 


(5) 


0.08490 


(12) 


0.0593 


(5) 


0.0729 




0.071* 




0.0657 




0.071* 




0.03593 


(16) 


0.0880 


(8) 


0.0469 




0.132* 




-0.0226 




0.132* 




0.0523 




0.132* 




0.20724 


(10) 


0.0442 


(4) 
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TT1 O 
H18 


0.5563 


A 1 1 

0.16Z1 


A i 1 OO A 

0.1884 


A ACT * 

0.053* 




0.3680 (1) 


0.3Z49 (2) 


A C A / 1 1 \ 

O-zOJ^y (li) 


A A A £.H iA \ 

0.046/ (4) 


tti n 

H19 


0.3352 


0.4250 


A H 1 1 

0.2212 


0.056* 


CZO 


a o /i £o /oa 
0.2462 (2) 


A O /I /I A /OA 

0.2449 (2) 


a 1 Tjm /in 
0.1 /303 (11) 


A A/1 C3 //1A 

0.0433 (4) 


CZ1 


0.2382 (3) 


A nOI O /OA 

O.Oszo (2) 


A 1 AAAC / 1 /I A 

0.19093 (14) 


A ACCZ /CA 

0.0366 (3) 


T 11 1 

H21 


0.3466 


0.0271 


0.2201 


A A f O sfc 

0.068* 


C22 


a 1 A A c\ fi\ 
0.1449 (3) 


A AA1 0 /OA 

0.001s (2) 


A 1 £T2A /1 /1A 

0.16/30 (14) 


A neon /CA 
0.0359 (3) 


ljoo 
H22 


a i con 
0.1380 


A 1 ATA 

—o.io/o 


A 1 m/: 

0.1 /96 


A A"7 1 * 
0.0/1* 


C23 


A A 1 f\n /OA 
U.U1U/ (2) 


U.US3Z (Z) 


n i O/i no /1 OA 

U.1Z499 (Iz; 


A AC 1 0 //1A 

U.U318 (4) 


C24 


a nmi /OA 
—0.00/ 1 (2) 


0.242 / (2) 


A iaci/: / 1 O A 

0.10336 (12) 


A A/1 0"7 1 A\ 

0.04s / (4) 


Hz j 


—0.0963 


0.29/6 


A AT£/1 

0.0/64 


a nco* 
0.038* 


C25 


a 1 Am 

0.109 / (z) 


A OOA7 /OA 
0.320/ (2) 


a nnii / 1 i A 
0.12932 (11) 


A A/1 CO //I A 

0.0432 (4) 


JN 1 


A 771 no /1 "7A 

u. / / iyo (i /) 


A OC/1/;A /1 0"A 

U.2346U (1 /) 


a oonno /oa 
U.259U2 (9) 


A A/107 /"2A 

U.U42 / (3) 


XT'} 

JN3 


A Aocn /oa 

0.0839 (z) 


A AC\f\1 /OA 

0.4903 (2) 


A 1 AO AA / 1 1 A 
0.10290 (11) 


A ACC/1 //1A 

0.0334 (4) 


Ul 


0.6646 (2) 


A AACAA /1 £A 

0.00399 (16) 


A 1 1 AAA /OA 
0.31000 (9) 


A A/: C 1 f A A 

0.0631 (4) 


VJZ 


0 9?^ 1 8 n 
U.7ZJ i o \ iy ) 


0 07047 f 1 8 "l 


o iir\&f, f 1 0 s ! 


U.WUOZ It 1 


03 


0.4897 (3) 


0.7364 (2) 


0.20882 (12) 


0.1283 (11) 


05 


-0.04694 (18) 


0.55877 (18) 


0.08461 (11) 


0.0692 (4) 


06 


0.2012 (2) 


0.5539 (2) 


0.09605 (17) 


0.1115 (9) 


SI 


0.76175 (6) 


0.08992 (5) 


0.35118(3) 


0.04869 (14) 


Cll 


-0.13374 (7) 


-0.01698 (7) 


0.09611 (4) 


0.07319(19) 



Atomic displacement parameters (A 2 ) 





U n 


JJ22 


LP 3 


U u 


<7 13 




CI 


0.0570(11) 


0.0502 (10) 


0.0409 (9) 


-0.0105 (8) 


-0.0042 (8) 


0.0040 (7) 


C2 


0.0641 (14) 


0.121 (2) 


0.0511 (12) 


-0.0321 (14) 


-0.0066 (10) 


-0.0076 (13) 


C3 


0.098 (2) 


0.169 (3) 


0.0489(13) 


-0.071 (2) 


0.0058 (13) 


-0.0239 (17) 


C4 


0.114(3) 


0.112 (2) 


0.0570(15) 


-0.0362 (19) 


0.0260(16) 


-0.0210(15) 


C5 


0.0807 (18) 


0.127 (3) 


0.0700 (17) 


0.0174(18) 


0.0207 (14) 


0.0128 (17) 


C6 


0.0669 (14) 


0.106(2) 


0.0486 (12) 


0.0085 (14) 


-0.0037 (10) 


0.0089 (12) 


C7 


0.0405 (8) 


0.0465 (9) 


0.0314(7) 


0.0034 (7) 


-0.0039 (6) 


-0.0038 (6) 


C8 


0.0444 (9) 


0.0458 (9) 


0.0330 (8) 


0.0039 (7) 


-0.0042 (7) 


-0.0044 (7) 


C9 


0.0421 (9) 


0.0493 (9) 


0.0373 (8) 


-0.0004 (7) 


-0.0008 (7) 


-0.0048 (7) 


C10 


0.0591 (12) 


0.0499(11) 


0.0654 (13) 


-0.0074 (9) 


-0.0074 (10) 


-0.0043 (9) 


Cll 


0.0639 (14) 


0.0660 (14) 


0.0959(18) 


-0.0182(11) 


-0.0190(13) 


-0.0110(13) 


C12 


0.0568 (13) 


0.0819(17) 


0.0943 (19) 


-0.0116(12) 


-0.0320(13) 


-0.0059 (14) 


C13 


0.0503 (11) 


0.0655 (13) 


0.0677 (13) 


0.0003 (9) 


-0.0196(10) 


0.0001 (10) 


C14 


0.0398 (8) 


0.0495 (9) 


0.0400 (9) 


-0.0013 (7) 


-0.0029 (7) 


-0.0035 (7) 


C15 


0.0597 (11) 


0.0460(10) 


0.0443 (10) 


0.0046 (8) 


-0.0140 (8) 


-0.0024 (8) 


C16 


0.0538 (11) 


0.0768 (14) 


0.0393 (9) 


0.0031 (10) 


-0.0010 (8) 


0.0057 (9) 


C17 


0.117 (2) 


0.0850(18) 


0.0532 (13) 


-0.0059(16) 


-0.0168 (14) 


0.0213 (12) 


C18 


0.0476 (9) 


0.0459 (9) 


0.0369 (8) 


-0.0009 (7) 


-0.0060 (7) 


-0.0045 (7) 


C19 


0.0471 (9) 


0.0481 (10) 


0.0424 (9) 


-0.0022 (8) 


-0.0022 (7) 


-0.0042 (7) 


C20 


0.0412 (9) 


0.0489 (10) 


0.0430 (9) 


-0.0024 (7) 


0.0006 (7) 


-0.0014(7) 


C21 


0.0533 (11) 


0.0505 (11) 


0.0612 (12) 


-0.0003 (9) 


-0.0098 (9) 


0.0045 (9) 


C22 


0.0625 (12) 


0.0478 (10) 


0.0644 (13) 


-0.0080 (9) 


-0.0033 (10) 


0.0017 (9) 


C23 


0.0503 (10) 


0.0574(11) 


0.0486(10) 


-0.0131 (9) 


0.0045 (8) 


-0.0052 (8) 


C24 


0.0388 (9) 


0.0563 (11) 


0.0482 (10) 


-0.0044 (8) 


0.0006 (7) 


-0.0001 (8) 


C25 


0.0395 (9) 


0.0479 (9) 


0.0447 (9) 


-0.0028 (7) 


0.0035 (7) 


0.0015 (7) 
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Geometric parameters (A, °) 


CI— C6 


1.374 (3) 


CI 5— 03 


1.185 (2) 
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CI— SI 


1.747 (2) 
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C2— H2 
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1.355 (5) 
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C3— H3 
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0.9600 
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C4— H4 
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1.329 (3) 


C5— C6 


1.378 (4) 


C18— H18 


0.9300 


C5— H5 


0.9300 


CI 9— C20 


1.468 (3) 


C6 — H6 


0.9300 


C19 — H19 


0.9300 


C7— C8 


1.355 (3) 


C20— C21 


1.391 (3) 


C7— Nl 


1.427 (2) 


C20— C25 


1.399 (2) 


C7— C18 


1.454 (2) 


C21— C22 


1.373 (3) 


C8— C9 


1.437 (2) 


C21— H21 


0.9300 


C8— CI 5 


1.493 (2) 


C22— C23 


1.387 (3) 


C9— C10 


1.393 (3) 


C22— H22 


0.9300 


C9— C14 


1.394 (2) 


C23— C24 


1.369 (3) 


C10— Cll 


1.371 (3) 


C23— Cll 


1.725 (2) 


C10 — H10 


0.9300 


C24— C25 


1.382 (3) 


Cll— C12 


1.379 (4) 


C24— H23 


0.9300 


Cll— Hll 


0.9300 


C25— N3 


1.468 (2) 


C12— C13 


1.373 (3) 


Nl— SI 


1.6720(15) 


C12— H12 


0.9300 


N3— 06 


1.202 (2) 


C13— C14 


1.388 (3) 


N3— 05 


1.205 (2) 


C13— H13 


0.9300 


01— SI 


1.4153 (16) 


C14— Nl 


1.418 (2) 


02— SI 


1.4230 (15) 


C6— CI— C2 


121.4 (2) 


C17— C16— H16A 


108.5 


C6— CI— SI 


118.79(16) 


C15— C16— H16B 


108.5 


C2— CI— SI 


119.75 (18) 


C17— C16— H16B 


108.5 


C3— C2— CI 


119.1 (3) 


H16A— CI 6— H16B 


107.5 


C3— C2— H2 


120.5 


C16— C17— H17A 


109.5 


CI— C2— H2 


120.5 


C16— C17— H17B 


109.5 


C4— C3— C2 


120.0 (3) 


H17A— CI 7— H17B 


109.5 


C4— C3— H3 


120.0 


C16— C17— H17C 


109.5 


C2— C3— H3 


120.0 


H17A— CI 7— H17C 


109.5 
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p o p /i r<c 

C3 — C4 — C5 


121.1 (3) 


A T T A 

C3 — C4 — H4 


1 1 A f 

119.5 


/-if P /I Tld 

C5 — C4 — H4 


119.5 


p a p c a 

Co — C5 — C4 


119.6 (3) 


p / rir TTf 

Co — C5 — H5 


120.2 


P A p C TTf 

C4 — C5 — H5 


1 OA 1 

120.2 


CI — Co — C5 


lion /o\ 

118.7 (2) 


p i / i /_ TT/; 

Cl — Co — Ho 


1 OA £ 

120.6 


p c p s i r/ 

C5 — Co — Ho 


1 OA £. 

120.0 


Co — C7 — Nl 


1 AO /I £ / 1 C\ 

108.46 (15) 


Co — C7 — CI 8 


1 o a z:o /i c\ 

129.63 (15) 


Nl — C7 — Clo 


1 O 1 AA / 1 C\ 

121.90 (15) 


c / — Co — C9 


1 AO jCA / 1 C\ 

105.69 (15) 


C7 — C8 — CI 5 


1 O O O /I / 1 jC\ 

128.84 (16) 


pi a p o pi c 

C9 — C8 — CI 5 


1 O O ") "7 / 1 T\ 

122.37 (17) 


p i /\ PA /" "• 1 /i 

CIO — C9 — C14 


1 1 A AO / 1 T\ 

119.98 (17) 


cio — cy — Co 


1 1 O "} O / 1 r 7\ 

132.32 (1 /) 


p 1 zi pa p o 

C14 — C9 — Co 


1 AH H A / 1 /"\ 

107.70 (16) 


Cll — CIO — C9 


1 1 O O /O \ 

H8.2 (2) 


pi 1 /""MA TT1A 

Cll — C 1 0 — H 1 0 


1 OA A 

120.9 


p t\ pi a TT1A 

C9 — CIO — H10 


1 O A Pi 

120.9 


p 1 (\ PI 1 P 1 

CIO — Cll — C12 


1 O 1 1 /o\ 

121.1 (2) 


p i r\ /- 1 -1 i T T 1 1 

CIO — Cll — Hll 


119.5 


p -I r\ p i i T T 1 1 

Cl2 — Cll — Hll 


119.5 


C13 — C12 — Cll 


1 oo o /o\ 

122.2 (2) 


P 1 P 1 O TT1 1 

C13 — C12 — H12 


1 1 O A 

118.9 


PI 1 P 1 O Til 1 

Cll — C12 — H12 


1 1 O A 

118.9 


P 1 O P 1 O pi J 

C12 — C13 — C14 


1 1 £ A ZO\ 

116.9 (2) 


C12 — C13 — Hi 3 


ni c 
121.5 


p i a r-i J -) T T 1 O 

C14 — C13 — H13 


121.5 


p i o p i /i f " t\ 

C13 — C14 — C9 


1 O 1 H C / 1 A\ 

121.65 (19) 


P 1 O P 1 /I XT 1 

C13 — C14 — Nl 


1 OA / 1 0\ 

130.80 (18) 


C9— CI 4— Nl 


107.55 (14) 


03— CI 5— C16 


122.04 (18) 


pi o pic no 

03 — C15 — Co 


1 1 A 1 A ( 1 "7\ 

119.14 (17) 


pi/ pic p o 

Clo — C15 — Co 


noil /t^:\ 

118.71 (16) 


p i r p 1 /_ PIT 

C 1 5 — C 1 6 — C 1 7 


1 1 /I A ZO\ 

114.9 (2) 


pi ; p 1 /_ TT1 /- * 

C15 — Clo — H16A 


1 AO C 

108.5 


p / p i p ~) p o 
Co — CI — C2 — C3 


1 A SA\ 

-1.9 (4) 


C1 1 PI p o 

S 1 — CI — Cz — C3 


1 *70 O ZO\ 

-178.8 (2) 


p i po po p /i 
C 1 — C2 — C3 — C4 


-1.3 (5) 


po po t~* a pc 

C2 — C3 — C4 — C5 


3.6 (5) 


PO P/1 PC P£ 

C3 — C4 — CD — Co 


O H { Z\ 

-2.7 (5) 


C2— CI— C6— C5 


2.7 (4) 


SI— CI— C6— C5 


179.7 (2) 


C4— C5— C6— CI 


-0.4 (5) 


Nl— C7— C8— C9 


-1.87(19) 


CI 8— C7— C8— C9 


179.19(17) 



tti nn nin i r np 

H17B — C17 — H17C 


1 AA C 

109.5 


P 1 A P 1 O PT 

C19 — C18 — C7 


100 OA /1T\ 

122.80 (17) 


pip, P 1 O TT1 O 

C19 — C18 — H18 


1 1 0 a 

118.6 


p -7 P 1 O TT1 O 

C7 — CI 8 — HI 8 


1 1 0 c 
118.6 


pi O P1A p -"> A 

CI 8 — C19 — C20 


1 0 1 r\A f 1 h\ 

123.04 (17) 


pi O P1A TT1A 

C18 — C19 — H19 


110C 

118.5 


POA P1A TT1A 

C20 — C19 — HI 9 


110C 

118.5 


POI POA POC 

C21 — C20 — C25 


11c ") i / 1 n\ 

115.37 (17) 


/~i^> 1 poa pin 
C21 — C20 — C19 


1 1 A TO /1 C\ 

119. /3 (lo) 


POC POA P1 A 

C25 — C20 — C19 


10/1 00 /i/"\ 
124.82 (16) 


POO PO 1 POA 

C22 — C2 1 — C20 


100 PO / 1 o\ 

122.68 (18) 


/"'OO PT1 TTOI 

C22 — C2 1 — H2 1 


1 1 O *7 

118.7 


POA p-) 1 T TO 1 

C20 — C21 — H21 


1 1 O "7 

llo. / 


PO T PTT POO 

C21 — C22 — C23 


1 1 A C C i 1 A\ 

119.55 (19) 


POI POO TTOO 

C2 1 — C22 — H22 


120.2 


POO POO TTOO 

C23 — C22 — H22 


120.2 


p^"> A POT POT 

C24 — C23 — C22 


1 OA O O / 1 A\ 

120.32 (19) 


<^~"0 A PTT PI 1 

C24 — C23 — Cll 


119.70 (16) 


POO PO") PI 1 

C22 — C23 — Cll 


1 1 a AO /1/"\ 

119.98 (16) 


PT) PO A PTC 

C23 — C24 — C25 


110 H £ / 1 T\ 

118.76 (17) 


p -p po /I T-JOO. 

C23 — C24 — H23 


1 OA £ 

120.6 


PIC PO /I T TO 1 

C25 — C24 — H23 


1 oa /: 

120.6 


PO/1 POC POA 

C24 — C25 — C20 


1 O ") Ol / 1 "7\ 

123.31 (17) 


p o /I POC TVT1 

C24 — C25 — N3 


11C z^O / 1 C\ 

115.63 (15) 


POA POC XT'} 

C20 — C25 — JN 3 


101 ai i 1 /;\ 
121.01 (16) 


P 1/1 TvT 1 PT 

C14 — Nl — C7 


1 AH CH / 1 ") \ 

107.57 (13) 


P 1/1 XT 1 c 1 1 

C14 — Nl — SI 


10AA1 /11\ 

120.91 (11) 


p -7 XT 1 C 1 

C7 — Nl — SI 


1 O 1 OA / 1 0\ 

123.89 (12) 


p./: xto pc 

U6 — N3 — U5 


1 OO OA /I Cl 

122.39 (lo) 


pv/" XT") POC 

06 — N3 — C25 


1 1 O PI / 1 /"\ 

118.61 (16) 


PiC XT") POC 

05 — N3 — C25 


110 O O / 1 /"\ 

118.88 (16) 


01— SI— 02 


120.22 (10) 


P 1 C 1 XT 1 

Ol — SI — Nl 


1 A^ OO ZO\ 

106.22 (8) 


02— SI— Nl 


106.01 (9) 


/ "\ 1 ni pi 

01 — SI — CI 


1 A A jC") / 1 A\ 

109.63 (10) 


po 01 PI 

02 — SI — CI 


1 AA A A /1 A\ 

109.04 (10) 


XT 1 Ol P 1 

Nl — SI — CI 


1 A/1 CO ZO\ 

104.52 (8) 


POC POA POI POO 

C25 — C20 — C2 1 — C22 


A O /T\ 

0.3 (3) 


P1A POA PO 1 POO 

C 1 9 — C20 — C2 1 — C22 


1 70 10/1 A\ 

177.18 (19) 


P O A PO 1 P O O PO O 

C20 — C21 — C22 — C23 


1 1 /O \ 

-l.l (3) 


PO 1 POO POO PO/1 

C2 1 — C22 — C23 — C24 


1 A /") \ 

1.4 (3) 


PO 1 POO POO PI 1 

C2 1 — C2z — C23 — CI 1 


1 1(1 1 O / 1 "7 
— 1 /9.l0 (1 / 


C22— C23— C24— C25 


-0.7 (3) 


Cll— C23— C24— C25 


179.79 (14) 


C23— C24— C25— C20 


-0.1(3) 


C23— C24— C25— N3 


177.42(17) 


C21— C20— C25— C24 


0.4 (3) 
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"KT1 P "7 PO / 1 r 

N 1 — C7 — Co — C 1 5 


AHA 1f\ /1 H\ 

17439 (17) 


CI 9— C20— C25— C24 


-176.37 (17) 


/"* 1 O H /-in pi f 

C 1 o — C 7 — C 8 — C 1 5 


-4.6 (3) 


P91 P90, CIS XT'? 
l^Zl C.ZU LZ J IN j 




1 nn nc / 1 o\ 

-177.05 (lo) 


C7 — C8 — C9 — C 1 0 


1 HCi O /1\ 

179.8 (2) 


PIQ P9f> r~")^ Xn 




6.2 (3) 


P 1 C PO A n pin 

C15 — C8 — C9 — CIO 


3.2 (3) 


r n pi 4 xti n 




179.4 (2) 


/""7 /"" O p pv p 1 /I 

C7 — Co — C9 — C14 


n n /i\ 

0.9 (2) 


CQ C^A XT1 P7 




1 C A / 1 0\ 

-1.50 (18) 


p 1 c P o p pv rii /I 

C 1 5 — C 8 — C9 — C 1 4 


-175.62 (16) 


fn P 1 4 XT 1 Q 1 




28.8 (3) 


p 1 a pn r ' I f \ n i 

C 14 — C9 — C 1 0 — C 1 1 


-1.5 (3) 


fQ C\A XT1 "51 
L l^f In 1 o 1 




icq ii /i'ia 

-152.11 (13) 


p o rin n a pi i 

C o — C9 — C 1 0 — C 1 1 


1 nn o /i\ 

179.0 (2) 


f o Cl XT1 Pld 




ill / 1 n\ 

2.11 (19) 


cy — c i u — c i i — c 12 


1.6 (4) 


V, 1 o L / IN 1 UIt 




1 no oc /"1 £\ 
— 1 /0.03 (Yd) 


pi a nil P 1 1 PIT 

CIO — Cll — C12 — C13 


A H //I \ 

-0.7 (4) 


PC f7 "\T1 CI 

/ In 1 o 1 




151.63 (13) 


p ( 1 PIT p 1 -) p l A 

C 1 1 — C 12 — C 1 J — C 14 


A 1 / A\ 

-0.3 (4) 


PIS P7 XT1 

L 1 o L> / In L o 1 




on o /o\ 

-29.3 (2) 


p i -> p 1 1 pi/i pn 

C12 — CI 3 — C14 — C9 


A A SI \ 

0.4 (3) 


CIA OS, T\J^ Df> 




Iff A 

-155.4 (2) 


m pi i pi i \ti 
Clz — C13 — C14 — N 1 


1 7f> 1 /1\ 

i /y.3 (2) 


nn r 1 ?^ tst^ Df> 

UZU L/ZJ IN J — UO 




22.2 (3) 


p 1 n pn pi/i pn 

C 1 0 — C9 — C 1 4 — C 1 3 


A C /I \ 

0.5 (3) 


CIA CIS XT^ 
LZ4 CZ J IN J Uj 




1 A *7 /") \ 

20.7 (3) 


p o pn p 1 /i p 1 i 

C8 — C9 — C14 — C13 


179.57 (18) 


Cl(\ CIS XT'? CiS 
LZU LZj INI j KJj 




1 pi *7i / 1 n\ 

-161.72 (19) 


pi a pn p i /i xt 1 

C 1 0 — C9 — C 1 4 — N 1 


*\ HO £ A / 1 T\ 

-178.64 (17) 


C\A XT1 <I1 ni 

Vyl4 IN 1 OI \J 1 




1 *70 on / 1 1\. 

-178.89 (13) 


p o pn p i /i xt 1 

Co — Cy — C14 — JN 1 


a in /i n\ 
0.39 (19) 


r>7 >J1 ci ni 

V / IN 1 O 1 VJ 1 




If An /I /C\ 

35.43 (16) 


p -7 p o pi C p. ") 

C7 — Co — CI 5 — 03 


in i t^}\ 
121.1 (3) 


C\A XT1 Q1 07 
L 1 4 IN 1 o 1 Uz 




-49.93 (15) 


pn p o pi c /"x -> 

C9 — C8 — C 1 5 — 03 


-63.1 (3) 


CI XT1 <J1 09 
1 IN 1 ol KJZ 




lO /1 /1\ 

164.38 (14) 


p -7 p o P1C /"" 1 /l 

C7 — C8 — C 1 5 — C 1 6 


—62.5 (3) 


C\A XT1 11 c^ 

V- 1 H IN 1 O 1 L 1 




zT c 11 / 1 r\ 

65.22 (15) 


pn po pic rii/: 

C9 — C8 — CI D — C16 


1111 /i\ 
113.3 (2) 


CI XT1 11 C\ 

V - / IN 1 O I L 1 




on An /i r\ 

-50.4/ (Id) 


po pic pu pn 

03 — C 1 5 — C 1 6 — C 1 7 


zr n / a\ 

6.7 (4) 


C6 CI SI Ol 




3 7.0 (2) 


C9. Pi ^ P1 ^ P1 7 


1 OV.O [Z ) 


C2— CI— SI— 01 




1 J7.70 ^ 1 y ) 


C8— C7— CI 8— C19 


-39.8 (3) 


C6— CI— SI— 02 




-170.50(19) 


Nl— C7— CI 8— C19 


141.39(18) 


C2— CI— SI— 02 




6.5 (2) 


C7— CI 8— CI 9— C20 


-178.51 (16) 


C6— CI— SI— Nl 




76.5 (2) 


CI 8— CI 9— C20— C21 


37.1 (3) 


C2— CI— SI— Nl 




-106.5 (2) 


CI 8— CI 9— C20— C25 


-146.33 (19) 








Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


n-A 


D-A 


D—R-A 


CIO — H10— 01' 


0.93 


2.60 


3.327 (3) 


136 


C16— H16S-05' 1 


0.97 


2.37 


3.260 (3) 


152 



Symmetry codes: (i) x,y+\, z; (ii) x+\,y, z. 
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